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[summary] 

[purpose of the utility model] 

This uiea relates to a cooling structure of synchronous Unear motor havrng a flat armature cod and 
permanent magnet field and aims to offer a thermal deformation-bee synchronous linear motor 
where thermal transfer to magnetic field area and coil holder is prevented, 

[structure] 

In a synchronous linear motor where 

a flat plate armature coil 1 of a s.a.or 20 cons.sung of me flat plate armature coU . ax,d a co,l holder 
3 having a groove 3 1 gauged in the moving direction of a movable element 10 faces to 
the movaMe element 10 having field poles 5 made of multiple number of permanent magnets 

reZgult pipe-'shaped jackets 2a and 2b winch have roles as enforcing member a,d coolant path 

are linked together by thin plate bridge 23 made of elastic body, 

the flat armature coil Its sandwiched by jackets 2a and 2b by its Sides and 

the bottom 2. of jackets 2a and 2b ,s tnsened. keeping elasticity. .„ the groove 3. of the co,. ho.der 

3 arranged in the moving direction. 

[range of claims] 
[claim 1] 

In a synchronous Unear motor where ,, Un . rml 

aHat latearma^ 

holder having a groove in the moving direction of a movable element (10) faces to. throu e 

liable element (iO) hav.g field yoke, (6 and 6) connecied by a plate (61) and magnetic field 
poles (5) made of multiple number of permanent magnets. 
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a synchronous linear mocor comprising: .,„•,,„. 
rectangular p,pe-shaped jackets (2a and 2b) sandwiching said flat armature cod (1) by .ts sides, 
to, elastic plate bridge (23) which connects the upper par, of jackets (2a and 2b) and 
aTou ho.de! (J, havrng a groove (31) ut.o wh.cn the bottom (2.) of jackets (2a and 2b, are 
inserted, keeping elasticity. 

[claim 2) 

A synchronous linear motor described in claim 1 wherein 

11" plate bndge (23, wh.cn connects *, top of sard ^kets (2a and 2b) ,s subsumed 
by a clip (24). 

[claim 3] 

Z7Z£ plate (62) has the ,ong center ,eg and connects the field yokes (6 and 6); and 
a field pol« (5') «« OTan ^d in the center part of the plate (62). 

Acinous linear motor described in ctan 3, characterized ,„ that 
said field pole (5 1) is substituted by a back yoke (52). 

[brief explanation of figuresl 

Fig 1 is a cross section to illustrate an embodtment according to thus >d a^ 
R ! 2 .s a flat v.ew of an armanrre cod used in an embedment of to ,dea. 
Fig 3 ts a cross sect.on of the jackets used in an embodiment of to ^ 
F, 4 ts a persp.ct.ve v.ew of a stator used ,n an embc^u^en, o ttus td«. 
Fi! 5 ,s a cross secuon to il.ustrate the second embodiment of to .dea. 
Rg 6 is a cross secuon to Ulustrate the tod embod.men, of to .dea. 
Fig. 7 ,s a cross section to illustrate the fourth embodiment of to .dea. 

(code] 

! flat armature coil 
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20 
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(detailed explanation of the idea] 
[001] 

[industrial application] 

Tins idea relates to a cooling structure of synchronous linear motors having flat armaane coil and 
permanent magnetic field; thus idea is p*ticularly appropnate for the purposes such as driving of a 
stepper to fabricate semiconductors which demands ultra accuracy and high thrust. 



[002] 
[prior art] 



Co—any, -here has been a synchronous Unear moror (e.g., .aid open u llllt y mode, He,«, 4- 

128085; see Fig. 3) wherein; c Tir f aC es of a 

flac armature co,is (e.g.. .ardopen u.U.ry mode. He.se, ,-157579) are adhered on bo.h surfaces 
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number of permanent magnets. 



[003] 

[issues this utilicy model tries to solve] 

Without cogging nor magnet* anractton between the armature and magnet,, above synchronous 
Unear motorls supposed to be appropriate for the purpose of ultra accuracy posmotu^ When the 
stator is feed on a base and a slider is attached to the movable element, a movrng table for 
semiconductor manufacturing stepper is constituted. 

Whereas the prior an has had the following problems: 

,) as the' surf ce of armature co,. which generates heat and that of fieid permanent ^magnets are 
Ltg each other through a stnail art gap, heat ,s conducted o, uradtated through the aar gap to 
ma™ further goes to the sUder through field parr, thermal expanston of the shder causes a 
Te—n. which makes it inappropriate for the use where u,<r„eve, accuracy postuonmg ,s 

demanded. 

2, The heat generated a, armanare co,l ,s transferred to the coi, ho!der through cot, fixang frame and 
ratses the temperature of base, wruch results ,n therm, deformation on the stator stde. 

3, The attempt to use a flat armature coU as a stator w.thout frxmg ,. to a frame fatls to attatn destred 
stratghmess ui the moving direcfon due to adequate suffness. 

The purposes of this tdea are to coo, said — co,.. prevent thermal transfer to Held parr or the 
coil holder and offer a stator with high stiffness. 

[004] 

(means to solve the problems] 

In order to solve aforementioned problems, 

in a synchronous Unear motor where , u holdcr (3) having a 

a flat annature co.l (1) of a stator comprtsutg the flat armarur. co > ^ ^ 
groove (31) arranged in the mov.ng dtrecon of a ™^7^Z™»<" »•*»>■ 
I movable element (10, hav.ng f,e.d poles (5) made of ^ , «J = ofp ^ ^ 

sai d flat armature cou(l) is sandwiched by ttss.desby rectangular p.pe s p 
working as coolant paths as well as reinforcing members and 
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the moving direction on the coil holder (3). 



[005] 



[operation] ^ coU u exchanged by the coolant 

flowmg insole the jackets ^ ^ stator can ^ kcpl 



obtains a more desirable straightness. 
[006] 

[embodiment] 



annature coil I with low stiffne** can be correct. 

, . , shaDed iack e,s 2 a and 2b is. as shown m Fig. 3. is connected by 
The top of the rectangular ptpe-shaped jackets 2 ^ ^ 

the bottom of the rectangular p,^« ^ • 
status where the flat armature cotl 1 is inserted 

-centerof.co.^^ 

Tallin the middle of the co„ holder 3. with elastic*. 

, „ 2b in me movm- curecuon of me movable element are. as shown in 
End surfaces of jacket 2a and 2b in me movui„ 
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is connected to a discharge pipe 42b. 

end plates 4, connecting pip« 4! and inlet and outlet pipes 42a and 42b. 

n h„>h <ides of iackets 2a and 2b. multiple number of permanent magnets 5a and 5b face to each 

On both sides or jacKci* ^ ^ r h ^ 

facing poles. 

made of nonmagnetic, lightweight material. 

The movable e.emen, ,0 ts construed b, the Held po.es 5 and 5. field yokes 6 and plate 

• „ maenet tvoe where the movable element 10 has field poles 5 and 5; it 
The embodtment >s a moving magnet type where ^bodiment are 

can be a movmg coi! type where the movable element 10 and ta to 2 o *<= 
reverse, i. which case, flexrble pipes can be used to send coolant to the supply p.pe 
discharge pipe 42b. 

Fig. 5 shows the second embodiment. 

sandwiched by them; the flat armature cotl 1 . jackets and ^ 
ranged in the midd.e of the cotl holder 3, where ^ remarn op= ^ 



2b. 



6 
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lowered part in the middle, where new m * 
the field pole 5 is inserted. 

tv, r.*M nnk 51 (5b ?? ) set in the center of the third 

h as i. .he tod and founh embod,me nl s make „ possibte „ realize inexpens.ve. 
The structures such as in tne trura <u 
compact linear motors with high thrust. 

10071 

[effects of the invention] ^ 

A, _*•> ««»■ •» »' ~ " ' 1U »«•»•*' » 



The armature 



coB ,s effecuve., cooled almos, dUealy by s.de surfaces of jackeu. 



" ^L,. al.ow tag ,s «o *** ^pens.ve coo.tag appals, 
the jackets with relatively high stiffness. 

i ; c c^mrelv fixed because the 

jackets axe mamtamed in <he groove w,* elasuc.cy. 
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